SUPPLEMENTARY NOTES

Derivation of the functional form for GAL network activity.
We consider a bimodal network that transitions between the OFF and ON states, in which the total concentrations of the relevant regulatory proteins affect the rate at which the OFF→ON transition takes place:
The parameter h above represents the timescale at which these transitions take place, while ( 1 , 3 , 4 , 80 ) is a function that quantifies how the total concentrations of different GAL proteins ( 1 , 3 , 4 , 80 ) affect the OFF→ON transition rate.
We use a functional form to express the activity of the network as a fraction of the maximum activity. This functional form can be derived from the interactions of the network components as follows. Gal4p is the constitutively expressed main transcriptional activator of the network; its interaction with a GAL network promoter can be represented as
where K 4 represents the typical concentration scale of the interaction, > 0 denotes the effective nonlinearity of the Gal4p-promoter interaction, and 4 * is the active concentration of Gal4p which is not bound by Gal80p and can therefore freely activate transcription. As Gal4p is constitutively expressed, its total concentration (denoted by x 4 ) is constant. Therefore, the maximum possible value of ρ is max = ( proteins, and the parameter quantifies the nonlinearity of Gal80p-Gal3p/Gal1p interaction. Finally, we assume that Gal1p and Gal3p are activated by galactose in a simple linear relation, which is true as long as the amount of galactose is non-saturating: Finally, letting = 1 produces the functional form we aimed to derive: 2. Experimental and model-based characterization of the phenotypic switching rates.
Experimental characterization of switching rates:
The phenotypic switching rates between the OFF and ON states of the GAL network is extracted from experimental data as previously described [1, 2] . Briefly, the experimentally-obtained number of ON and OFF cells, N OFF and N ON , are entered into the following 2-state model:
where is the growth rate of the cells, and r OFF and r ON are the ON-to-OFF and OFF-to-ON switching rates, respectively. Using these coupled differential equations composed of two equations and two unknowns (r OFF and r ON ), it can be shown that the fraction of ON cells, f ON , in such a system, obeys the following equation:
Given two different initial states ( = 0) and the corresponding final states after 22 hours ( = 22ℎ), the above equation can be numerically solved for r OFF and r ON . The two different initial states were experimentally obtained by growing yeast cells in [0.1% mannose (OFF history)] and [0.1% mannose + 0.1% galactose (ON history)] respectively for 22 hours, and the fraction of ON cells were measured using FACS. The cells were then grown in induction media, consisting of 0.1% mannose plus nine different concentrations of galactose (from 0% to 0.1%), for another 22 hours, and the post-induction fraction of ON cells were measured using FACS. A cutoff for ON cells was selected based on FACS measurements performed on uninduced cells (i.e., without galactose). The results obtained from these measurements were used to solve the above equation for r OFF and r ON .
Model-based characterization of switching rates:
From the logs of the simulation, the OFF-to-ON and ON-to-OFF switching rates are calculated as follows. At each time point, each cell is classified as being in either ON or OFF state, by comparing its simulated fluorescence level to the OFF cutoff used in the experimental measurements. The number of ON-to-OFF and OFF-to-ON switching events are counted and divided by the total amount of time the simulated cells spent in the ON and OFF states, respectively, to yield the switching rates. [8] , the basal transcription level calculated from [6] , the protein half-life from [4] , and a translation rate of 20/mRNA/min. [Note B] Calculated based on a basal level of 784 Gal80p/cell [8] , the basal transcription level calculated from [6] , the protein half-life from [4] , and a translation rate of 4/mRNA/min. [Note C] Calculated from estimated mRNA abundance based on [6] and mRNA half-life measurement in galactose [3] . [Note D] Assigned based on estimated average translation rate [8, 4, 9] 
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